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(54) Image process apparatus and method 



(57) There is provided an image processing method 
for generating a color image by using a color palette ta- 
ble : comprising the steps of a restriction step of restrict- 
ing colors capable of being registered in the palette ta- 
ble, on the basis of gamut data of an image output 
means for outputting the color image, a formation step 



of forming the color palette table on the basis of color 
restriction obtained in the restriction step, and a gener- 
ation step of generating the color image by using the 
colors registered in the color palette table, whereby ex- 
cellent color matching between the color on a monitor 
and a color on a printer can be obtained. 
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Description 

BACKGROUND OF THE INVENTION 

Field of the Invention 5 

The present invention relates to a system for print- 
ing color data displayed on a color monitor of a compu- 
ter, by using a color printer. 

10 

Related Background Art 

It will be explained hereinafter conventional tech- 
nique concerning a system for printing color data on a 
color monitor of a computer by using a color printer. 15 

Initially the system will be explained briefly as a 
whole. The color data which has been edited on a host 
computer is stored in a memory, a filing system or the 
like on such the host computer. In a case where the 
stored color data is printed by the color printer or the 20 
like, after the cobr data is appropriately subjected to 
color correction in a gamma correction process and a 
matrix conversion process : obtained color information 
is transferred to the color printer. In the conventional 
technique, a color development characteristic of the 25 
monitor, a color reproduction characteristic of the color 
printer and the like can be predicted or foreseen within 
a range of restricted accuracy or precision. For example, 
measurement of a sample which is performed by a 
measurement equipment or the like and a model which 30 
is obtained by using interpolation calculation are defined - 
to be applied to such prediction. 

In such the system, for example, color matching be- 
tween a color on the color monitor and a color on the 
color printer can be realized by appropriately adjusting 35 
parameters applied to the above-described gamma cor- 
rection process and the matrix conversion process. In 
many cases, such the parameter is determined by sim- 
ulation calculation such as least square or the like. At 
that time, there is a merit function (or performance tunc- 40 
tion) or the sample as a factor which significantly affects 
a result of such determination. Ordinarily, a color space 
which is perceptibly uniform is defined, and a distance 
(i.e., color difference or chrominance) in such the color 
space is used as the performance function. Further, as 4$ 
the sample, it is ordinarily used samples which are ap- 
propriately diffusive. 

However, even in a color matching system which 
has been theoretically designed, there is a remarkable 
difference between the color on the color monitor and so 
the color on the color printer. That is, the color difference 
itself in the above-described uniform color space has 
been applied on the premise of the color matching be- 
tween the same media (e.g. , printed matter versus print- 
ed matter). Therefore, if the color difference is used, the 55 
color matching between the different-kind media (e.g., 
monitor versus printed matter) is not always succeeded. 

In such case, the most serious problem is occurred 



when a displacement or an aberration is occurred in a 
hue 

In order to clarify such the problem as to the dis- 
placement in the hue, the perceptible same hue (i.e., 
same hue in sight) should be strictly separated from the 
same hue consisting of each primary color in a device 
in a monitoring system (e.g., EBU (European Broad- 
casting Union) system, NTSC (National Television Sys- 
tem Committee) system or the like). 

in ihe perceptible same hue, the same hue is de- 
fined in human's sight or view as being representative 
of Munsell color system. Generally, the so-called uni- 
form color space is correctly named as a perceptible uni- 
form color space. Ideally, such the perceptible uniform 
color gamut is designed such that the perceptible same 
hue is linearly mapped from an origin. On the other 
hand, the same hue in an RGB (red, green and blue) 
device is defined as the same hue for a color group in 
which a ratio of each input value is constant. For exam- 
ple, in a case where each of R, .G and B is represented 
as (R, G, B) with values 0 to 255, it is assumed that blue 
groups (0, 0, 0) -» (0, 0, 64) -> (0, 0 : 128) -» (0, 0, 192) 
-> (0, 0, 225) on the monitor have the same hue. 

In a case where each color on the monitor is 
mapped to the perceptible uniform color space, each 
color is mapped linearly Therefore, the same-hue color 
in the monitor system tends to be considered as having 
the same hue in the uniform color space. However, 
when the color on such a line is actually reproduced by 
the color printer, blue (0, 0, 255) in primary color is print- 
ed as purple, whereby the printed blue is viewed as the 
color remarkably different from the blue on the monitor. 

In a case where the uniform color space is a coor- 
dinate space in which the same hue defined in sight is 
mapped linearly, and in a case where the same-hue 
color on the monitor is plotted in the uniform color space, 
although such the same hue is represented linearly, the 
color on the monitor is viewed as the different-hue color 
on the printer. It is supposed that this is complicatedly 
affected by a difference between a color area of the 
Munsell color system and a color area of the monitor, 
relation between hue and saturation and the like. There- 
fore, even if some correction is not performed, such the 
problem can not be solved. 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide im- 
age process apparatus and method which can faithfully 
reproduce a color in a displayed image. 

In order to achieve the above object, there is pro- 
vided in the present invention an image processing 
method for generating a color image by using a color 
palette table, comprising the steps of: 

restricting colors which can be registered in the pal- 
ette table, on the basis of gamut data of an image 
output means outputting the color image; 
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forming the color palette table on the basis of color 
restriction obtained in the restriction step; and 
generating the color image by using the colors 
which have been registered in the color palette ta- 
ble. 

An another object of the present invention is to pro- 
vide image process apparatus and method which ab- 
sorb a difference in system between color development 
and light generation, a difference in media or the like, 
and performs matching in color appearance between a 
color in a generated image and the color in the displayed 
image. 

In order to achieve the above object, there is pro- 
vided in the present invention an image processing 
method comprising: 

an input step of causing an image formation means 
to form a target image on the basis of target data, 
and inputting image data obtained by reading the 
target image with an image read means; 
a correction step of correcting the target data be- 
longing to a range neighboring a predetermined hue 
such that its saturation is raised and its hue is rotat- 
ed, so as to generate the corrected target data: and 
a color process parameter generation step of gen- 
erating a -olor process parameter on the basis of 
the image data and the corrected target data. 

The above and other objects of the present inven- 
tion will become apparent from the following detailed de- 
scription when read in conjunction with the accompany- 
ing drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a block diagram showing an example of a 
color printing system according to a first embodi- 
ment of the present invention: 
Fig. 2 is a block diagram showing an example of a 
color conversion process: 
Fig. 3 is a block diagram showing an example of a 
simulation calculation for obtaining CMYK (cyan, 
magenta ; yellow and black) color correction param- 
eters: 

Fig. 4 is a block diagram showing an example of a 
simulation calculation for obtaining a parameter in 
a fine controlling process: 

Fig. 5 is a view showing changes in hue and satu- 
ration in a case where colors reproduced when out- 
putting primary colors (R, G, B) in a conventional 
color printing system are plotted in a uniform color 
space: 

Fig. 6 is a view in which a result of the fine controlling 
process for the primary colors (R : G, B) is repre- 
sented in the uniform color space; 
Fig. 7 is a view showing an example of a change in 
a gamma correction amount in a second embodi- 



ment of the present invention: 
Fig. 8 is a view showing a modified example of the 
change in the gamma correction amount in the sec- 
ond embodiment: 
5 Fig. 9 is a block diagram showing a color printing 
system according to a third embodiment of the 
present invention; 

Fig. 10 is a block diagram showing an example of 
flow in a process according to the third embodiment; 
10 Fig. 11 is a view showing an example of Ul (user 
interface) according to the third embodiment; 
Fig. 1 2 is a view showing an example of a color pal- 
ette table: 

Fig. 13 is a block diagram showing an example of 
i5 flow in a process according to a fourth embodiment 
of the present invention; and 
Fig. 14 is a block diagram showing an example of 
structure of a color printer. 

20 DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

(First Embodiment) 

25 Initially, an example of a printer according to the first 
embodiment will be explained hereinafter. 

Fig. 14 is a schematic view showing structure of a 
color printer 2010 in the first embodiment. In the draw- 
ing, reference numeraLs 2200 to 2230 denote color ink 

30 cartridges, respectively. That is, yellow (Y), magenta 
(M), cyan (C) and black (K) color inks are filled in the 
cartridges 2200 ; 2210, 2220 and 2230. respectively. An 
independent pipe extends from each ink cartridge and 
is connected to a pressure pump 2160. Each color ink 

35 js supplied with predetermined pressure, from the pres- 
sure pump 2160 to a print head 2120. A printing paper 
is supplied from a rear side of the color printer 201 0 : and 
then the supplied paper is fixed by a platen roller 2110 
and a front guide roller 2150. The printer 2010 is oper- 

40 ated by depressing key buttons on a control panel 21 80, 
and a control board 21 90 controls the color printer 2010 
as a whole. In order to cause the color printer 2010 to 
perform printing, print control instruction and print data 
are sent to the printer 201 0 via an interface (not shown). 

45 For example, in a case where RGB (red, green and blue) 
colors are designated based on color designation in- 
struction, the control board 2190 converts RGBdata into 
CMYK data by using an internal color process unit and 
then drives the print head 2120 to perform the printing. 

so Fig. 1 is a schematic block diagram showing a proc- 
ess in a color image system according to the first em- 
bodiment. In the drawing, print data 111 is processed in 
a series ot module groups 120 to generate output data 
125 in a host computer. After then, the output data 125 

ss js transferred to a color printer 140 via an interface unit 
1 30 such that the color printer 1 40 performs printing and 
outputting. The print data 111 is composed of various 
objects (i.e., figure, image and character), and each ob- 
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ject includes color information which is defined in an 
RGB system. On the basis of such the color information 
a print image is developed into a video memory 1 1 2, and 
then the entirety or the part of the print data can be al- 
ways recognized or confirmed on a color monitor 113. 
The module groups 120 are composed of a color con- 
version process 121 . a plotting process 122 and a bina- 
rization process 124. In the color conversion process 
1 21 : the color information in the RGB system which in- 
formation is included in each object is converted into the 
image information in a CMYK system which is suitable 
for the printing. In the plotting (or drawing) process 122, 
each object is developed into a priming coordinate sys- 
tem. Further, in the binarization process 124, multivalue 
data 123 obtained in the plotting process 122 is bina- 
rized. As a result of such the series of the processes : 
the output data 125 is generated. 

each of the above-described modules is controlled 
by a control unit 40. That is, -the control unit 40 sets a 
source profile and a printer profile both stored in a profile 
storage unit 41 and a parameter stored in a memory 42 : 
to each module on the basis of a mode which has been 
set by a user with a console unit 43. 

Fig. 2 is a block diagram for explaining in detail ac- 
tual processes in the color conversion process 121. 

in a color correction conversion process 812, input 
data 311 corresponding to the print data 111 in Fig. 1 is 
subjected to a color correction process in an RGB color 
space, to obtain rgb data 313. In the printer, definition 
of "rgb" is designed with the intention of having a char- 
acteristic represented by the RGB color space inde- 
pendent of a device, e.g.. NTSC-RGB color space. On 
the other hand, definition of "RGB" is designed in con- 
sideration of a color space (monitor or the like) depend- 
ent cn a device. Therefore, while the parameter to be 
used for correcting CMYK data in the subsequent proc- 
ess is characterized to be uniformly determined, the 
color correction in this process is performed in consid- 
eration of color matching with the device. 

That is, a matching process is performed to match 
the color formed by the color printer 1 40 on a recording 
medium with the color of the image displayed on the 
color monitor 113. 

In the matching process performed in the color cor- 
rection conversion process 312. gamma correction on 
the RGB data 311 dependent on the monitor 11 3 is per- 
formed on the basis of a gamma parameter described 
in a source profile 820 corresponding to the monitor 1 1 3. 
Further, an LUT (look-up table) corresponding to a 
matching method which has been set from the console 
unit 43 is selected from among LUTs described in a print- 
er profile 821 corresponding to the printer 140, and then 
color conversion is performed on the basis of such the 
selected LUT. In the printer profile 821, the LUT has 
been stored or described in correspondence with the 
matching method. 

In the first embodiment, the various matching meth- 
ods are provided, i.e., the matching method which gives 



priority to vividness (or brightness), the matching meth- 
od which gives priority to color tint, and the matching 
method which colorimetrically obtains the color match- 
ing. 

5 in the matching method giving the priority to vivid- 
ness, the image data belonging to a predetermined color 
space is not subjected to the mapping, but the image 
data belonging to outside of the predetermined color 
space is subjected to the mapping within a color repro- 

10 duction gamut (or range) of the color printer such that a 
saturation component thereof is maintained. In the 
matching method giving the priority to color tint, the 
mapping is performed such that gradation of the entire 
image is maintained, i.e., such that the gradation of the 

75 input image can be reproduced in the output image. In 
other words, the image data which is included in the im- 
age and belongs to the outside of the color reproduction 
gamut of the printer is subjected to the mapping within 
the color reproduction gamut. Further, in the matching 

20 method for colorimetrically obtaining the color matching, 
the image data is subjected to the mapping within the 
color reproduction gamut of the printer such that the 
color difference between the input and output image da- 
ta is minimized. 

25 The printer profile 821 includes the parameter cor- 
responding to each matching method. 

In a luminance density conversion process 814, the 
rgb data 813 is subjected to the mapping in the CMY 
color space. Then, cmyk data 317 is obtained in a black 

30 generation and UCR (undercolor removal) process 8 15. 
In a color correction conversion process 318, the cmyk 
data 817 is corrected in the CMYK color space, and fi- 
nally CMYK color data 819 is obtained. The parameter 
to be used in such the process can be obtained in a later- 

35 described simulation process (Fig. 3), and has been 
stored in the memory 42. 

(Color conversion process parameter (CMYK) used in 
color correction conversion 818) 

40 

In case of structuring the color process system ac- 
cording to the first embodiment, a parameter is obtained 
from a subsequent stage. Therefore, in the process, the 
parameter to be used for correcting the CMYK data is 

45 first determined or obtained and then the parameter to 
be used for correcting the RGB data is obtained. Fig. 3 
is a block diagram showing the simulation process for 
obtaining the parameter to be used in the color correc- 
tion of the CMYK data. 

so Initially, a printer model 924 is formed in the color 
printer to which the CMYK data is input. In the printer 
model 924, the data obtained by uniformly dividing the 
CMYK colors is input, the sampling output of such the 
data is performed, and then the sampling output is 

55 measured by a colorimeter, whereby a characteristic of 
the color printer is simulated. In the simulation process, 
an interpolation calculation is applied based on the data 
at sampling points, and values corresponding to values 
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of the input CMYK data are calculated and predicted. At 
that time, the color reproduction gamut of the printer is 
simultaneously checked, and a color sample for uni- 
formly dividing the color reproduction gamut as much as 
possible is apprcpriately picked up. Then, target data 5 
932 is generated on the basis of such the color sample. 
In this case, the target data 932 is represented by using 
CIE 1976 Lab value (to be referred simply as Lab value 
hereinafter). In the simulation process, the target data 
932 having the Lab value is converted into an RGB sig- 10 
nal by using a conversion equation defined in NTSC 
(process 931), to generate sample data 910. In a proc- 
ess 921 , the input RGB signal is converted into the cmyk 
data by using predetermined calculation equations (i.e., 
luminance density conversion, black generation, UCR). *5 
In a correction process 923 which is the same process 
as the color correction conversion process 818 in Fig. 
2, the color correction is performed in the CMYK color 
space on the basis of the correction parameter. In such 
the color correction, a parameter obtained by mapping 20 
as an in itial value the cmyk data as it is ( in unit of column) 
is used as the correction parameter Further, it is struc- 
tured in the simulation calculation that a correction term 
is increased or decreased immediately in response to 
instruction from a control unit 942. In the correction proc- 2s 
ess, the value which has been mapped from the cmyk 
data into the CMYK data is input to the printer model 
924, and the Lab value when outputting is obtained as 
prediction data 925 (Lab value). The obtained prediction 
Lab data 925 is entered into a merit function (or perform- 30 
ance function) 941 simultaneously with the target data 
932, and an entire error amount evaluated in -the merit 
function 941 is then input to the control unit 942. The . - 
control unit 942 refers to a result of a partial differential 
calculation or the like and observes the entire error 35 
amount. Simultaneously, the control unit 942 increases 
or decreases each correction term such that the entire 
error amount is converged. In this case, the process to 
be used is a well-known attenuation least square or the 
like, whereby the detailed explanation thereof is omitted. 40 
When the color signal is input into the color printer on 
the basis of the parameter determined in such the man- 
ner as described above, e.g., as shown in Fig. 5, red 
scale data is output along a hue line of 320° , green scale 
data is output along the hue line of 37°, and blue scale *s 
data is output along the hue line of 203°. In Fig. 5 and 
Fig. 6 (described later), a b value is plotted along an axis 
of ordinate and an a value is plotted along an axis of 
abscissa, and further a rotational angle is defined such 
that a counterclockwise rotation is a positive rotation, so 
(LUT used in color correction conversion 81 2) 

The color printer which has been designed in con- 
sideration of the above-described procedure can per- 
form the color reproduction which is preferable colori- 
metrically. However, in a case where the color on the ss 
monitor is actually printed, such the printed color is re- 
produced as the color which is remarkably different from 
the color on the color monitor because of the essential 



difference in the color matching between different kinds 
of devices. As such the essential difference, there is the 
difference in the color reproduction gamut inherent in 
each device, the difference in mechanism of color de- 
velopment and light emission, the difference in media, 
or the like. 

Therefore, in the first embodiment, the mapping 
corresponding to the matching method is performed to 
absorb the difference in the color reproduction gamut 
inherent in each device. Further, in order to absorb the 
difference in the mechanism of color development and 
light generation, the difference in the media or the like, 
and thus to obtain the matching in color appearance in 
correspondence with each of the matching method for 
giving the priority to vividness and the matching method 
for giving the priority to color tint, a linear conversion (or 
transformation) using a linear matrix is performed for 
fine control of the results of the above-described map- 
ping. 

The matching method for giving the priority to viv- 
idness and the matching method for giving the priority 
to color tint are performed in case of attaching impor- 
tance to an atmosphere of the entire image. -Therefore, 
in order to obtain the matching of the color appearance, 
the fine control corresponding to each matching method 
is performed irrespective of a fact that such the fine con- 
trol makes the color colorimetrically different from oth- 
ers. 

On the other hand, the matching method for obtain- 
ing the cobrimetrical matching minimizes the color dif- 
ference in the input and output images. Therefore, in 
such the matching method, any fine control is not per- 
formed because the fine control undesirably increases 
the color difference colorimetrically. 

The LUT which is stored or described in the printer 
profile 821 and corresponds to each matching method 
is formed by synthesizing the mapping corresponding 
to the above-described matching method and the LUT 
for performing the fine control each other. 

Fig. 4 is a block diagram showing the simulation for 
calculating the parameter to be used in case of forming 
the LUT concerning the fine control. In this case, the 
data obtained by uniformly dividing the cmyk colors is 
input in the color printer to which the rgb data is input 
so as to newly form a printer model 1023. In the printer 
model 1 023, the sampling output is performed via output 
systems (i.e., processes subsequent to luminance den- 
sity conversion process 314 in Fig. 2, a binarization 
process (not shown) and the like) including the CMYK 
color correction parameter which has been obtained in 
the process of Fig. 3, and then the sampling output is 
measured by the colorimeter, whereby the characteristic 
of the color printer is simulated. In the simulation, an 
output value (Lab value) corresponding to a value of the 
input rgb data is calculated and predicted. At this time, 
the color reproduction gamut of the printer is simultane- 
ously checked, a color sample for uniformly dividing the 
color reproduction gamut as much as possible is appro- " 
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priately picked up, and then such the sample is newly 
generated as target data 1032 (Lab value). 

In the simulation, the target data 1032 having the 
Lab value is converted into the RGB signal by using the 
conversion equation defined in NT5C (process 1031), 
to generate sample data (RGB) 1010. In this case : by 
using the sample data (RGB) as an input, in a correction 
process 1021 (same process as color correction con- 
version process 312 in Fig. 2). the color correction in the 
RGB color space is performed on the basis of ihe cor- 
rection parameter. In such the color correction, a param- 
eter obtained by mapping as an initial value the RGB 
signal as it is (in unit of matrix) is used as such the cor- 
rection parameter. Further it is structured in the simula- 
tion calculation that the correction term is increased or 
decreased immediately in response to instruction from 
a control unit 1042. In the correction process, the data 
which has been mapped from the RGB data into the rgb 
data is input to the printer model 1 023, and the Lab value 
when outputling is predicted and data 1024 (Lab value) 
is calculated. 

In this case, if the above-described printer model 
and the target data are determined, tne parameter which 
is matched with the color (Lab vaiue') on the monitor can 
be obtained in the conventional manner same as in case 
of obtaining the correction parameter of the CMYK data. 

However, in the present embodiment; in order to ob- 
tain the matching in the color appearance between the 
different kinds of devices, i.e.. the monitor and the print- 
er, it is generated new target data 1050 in which the hue 
of the target data is rotated in a clockwise direction in 
correspondence with the hue and saturation of the tar- 
get data as shown in Fig. 6 A correction amount in this 
case has been set for each saturation of each hue of the 
RGB data (trichromatic data), as shown in Fig. 6. There- 
fore, for the target data other than the trichromatic data : 
the correction amount is interpolated such that a conti- 
nuity between the adjacent hues is maintained, whereby 
the correction amount is set. As the correction amount, 
it is used the correction amount which is suitable for 
each of the matching method having the priority to viv- 
idness and the matching method having the priority to 
color tint. Then, the data added with the correction 
amount is entered into a merit function 1041 . The entire 
error amount obtained by the merit function 1041 is then 
input to the control unit 1 042. and the correction term is 
increased or decreased immediately in response to the 
instruction from the control unit 1042. In this case, the 
control unit 1042 refers to the result of the partial differ- 
ential calculation or the like and observes the entire error 
amount. Simultaneously, the control unit 1 042 increases 
or decreases each correction term such that the entire 
error amount is converged. The LUT is formed on the 
basis of the parameter obtained in the above-described 
simulation. 

Further, in case of forming the LUT for the matching 
method of colorimetricalfy obtaining the matching, same 
as in the case where the correction parameter for the 



CMYK data has been obtained, the parameter is deter- 
mined such that the printer model and the target data 
are matched with each other 

5 (Second Embodiment) 

In the color correction conversion process 812 ac- 
cording to the first embodiment, in the case where the 
matching method having the priority to vividness or the 

io matching method having the priority to color tint is set, 
the matching process is performed on the basis of such 
the set matching method. However in the second em- 
bodiment, in case of setting such the matching method, 
after the matching process described in the first embod- 

is iment, a following gamma process is further performed 
as the above-described tine control. 

Xm = max(R, G, B) 

20 

Xn ~ min(R, G, B) 

25 Xd = Xm - Xn 

where Xm is a maximum value in the RGB colors, Xn is 
a minimum value in the RGB colors, and Xd is a differ- 
ence between the maximum and minimum values. 

30 

y = 0.6 + (Xd-K1).(Xn-K2) 

By using such equation, coefficients K1 and K2 are 
35 controlled, whereby degradation of a saturation can be 
suppressed and also a gradation in each primary color 
can be well reproduced. Fig. 7 shows that a gamma val- 
ue varies from 0.6 to the extent of 1.4. If the gamma 
value is set to have a value close to 0.5 in the vicinity of 
40 a primary color axis and a monochromatic axis and to 
have a value close to the extent of 1 .4 in the vicinity of 
an intermediate color, more excellent color reproduction 
can be realized for any image. 

Such the non-linear gamma process used in the 
45 present invention is not limited to such the simple proc- 
ess as shown in Fig. 7. For example, as shown in Fig. 
8 ; the gamma process may be defined such that the 
gamma value varies complicatedly and functionally. 

so (Third Embodiment) 

The first and second embodiments respectively 
show the method for matching the color on the monitor 
and the color on the printer with each other by process- 
55 ing the color on the monitor. 

However, in case of obtaining faithful color repro- 
duction, there is limitation when a color which is remark- 
ably irradiated on a color monitor is reproduced on a 
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color printer. For example, since green is yet within a 
fluorescent color region on the monitor, such the green 
can not be reproduced on the color printer even by using 
a green ink filled in such the printer. Therefore, in order 
to reproduce such the green, it must be specially pro- 
vided the color printer which has a fluorescent paint. 
However this is not practical due to a problem in cost 
or the like. 

In the third embodiment, it is provided the structure 
in which a system printer is first selected by a printer 
selector, a printer profile is then selected on the basis 
of such the selected system printer, after then color pal- 
ette data is generated on the basts of such the selected 
printer profile, and the obtained color palette data is pro- 
vided in a client program. That is by such the structure, 
it is provided a function for previously suppressing as 
much as possible a color which can not be reproduced 
by the printer. In the third embodiment, the printer profile 
may be arbitrarily and manually selected by a user 

Fig. 9 is a schematic block diagram showing a color 
image process system according to the third embodi- 
ment. In Fig. 9, the structural components same as 
those in Fig. 1 are added with the same reference nu- 
merals, and thus the detailed explanation thereof are 
omitted. 

In the color image process system shown in Fig. 9 ; 
a control unit 40 controls a process on the basis of a 
program stored in a memory 42. 

An application (i.e., application program) 150 is 
used to generate a color image by using a color palette 
table as shown in Fig. 10. Image data which consists of 
the color palette data representing the color images 
generated based on the application 1 50 is once stored 
in the memory 42 together with The color palette table. 
Then, when printing and displaying are instructed by the 
user the color palette data is converted into full-color 
data represented by RGB color data each having eight 
bits, on the basis of the color palette table. Thereafter, 
the obtained full-color data is transferred to a module 
group 120 and a video memory 112. 

Fig. 1 2 shows the configuration of the color paiette 
table. That is, in the color palette table, N pairs of palette 
number and full-color data represented by the RGB 
color data each having eight bits are stored in corre- 
spondence with the color palette data. In case of N = 
255, total 256 colors can be registered in the color pal- 
ette table, and the color palette number can be repre- 
sented by the eight-bit data. Therefore, the color image 
which has been generated based on the application 150 
can be represented by the color palette data having 
eight bits for each pixel. 

For this reason, as compared with a case where the 
color image is represented by the full-color data (i.e., 
RGB color data each having eight bits), a memory ca- 
pacity can be reduced to 1/3. 

In the case where the color image is generated 
based on the application 150, it is displayed on a con- 
sole unit 43 an Ul (user interlace) shown in Fig. 11 for 



setting the colors of the color palette table. 

An Ul 200 is used to register the colors capable of 
being used in the application in the color palette table, 
up to N+1 colors. Reference numeral 21 0 denotes a por- 

s tion for displaying the registered colors. Reference nu- 
meral 230 denotes a portion for designating brightness. 
In the portion 230, as an arrow is moved upward, a des- 
ignation color 240 becomes brighter. Reference numer- 
al 220 denotes a portion for designating a hue and a 

10 saturation. In the portion 220, as a cursor is moved up- 
ward, the saturation becomes higher. Further, by mov- 
ing the cursor rightward and leftward, the desired hue 
can be designated. In a case where the desired desig- 
nation color 240 could be designated, such the color can 

is be registered in the color palette table by depressing a 
color addition button 250, and thus the designation 
colors are displayed on the portion 210. 

In a case where a color palette control mode 260 
which constructs the feature of the present embodiment 

20 is set in the Ul 200, an Ul 270 is displayed. In the Ul 
270, an outside portion of a color reproduction gamut is 
displayed as a void (or blank area) on the portion 220 
such that a color belonging to the outside of the color 
reproduction gamut can not be registered in the color 

2S palette table. 

If the color palette control mode is set, a color 
matching control manager 512 performs gamut check 
for the color displayed on the portion 220, on the basis 
of printer color reproduction gamut information stored in 

30 the selected printer profile. As a result of such the gamut 
check, the color judged as the color outside the color 
reproduction gamut is replaced by white (R = G = B = 
255), whereby the outside portion of the color reproduc- 
tion gamut can be displayed as the void on the portion 

3S 220. 

Ordinarily, the color palette control mode is not be- 
ing designated. However in a case where the colors to 
be registered in the color palette table are previously 
restricted due to user's desire, the color palette control 

40 mode is designated. 

As described above, if the user sets the color palette 
control mode, all the image data generated based on 
the application 150 are within the color reproduction 
gamut of the color printer 140. Therefore, there is no 

•*s need to absorb a difference in the color reproduction 
gamut inherent to each device in a matching process 
performed in a color conversion process 121. For this 
reason, in the case where the color palette control mode 
has been set, as the matching method, the control unit 

so 40 automatically sets the matching method for obtaining 
colorimetrical matching in a color correction conversion 
81 2. On the other hand, in the case where the color pal- 
ette control mode is not being set, the user is requested 
to set the matching method when the printing. 

55 By interlocking the color palette control mode and 
the matching method, the color of the cobr image gen- 
erated based on the application 150 can be matched 
with the color of the image formed by the color printer 
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140 in the color image process system, as a whole. 

Fig. 1 0 shows a flow of the process according to the 
third embodiment. In a case where a color palette con- 
trol mode 511 has been designated on the Ul, such in- 
formation is sent io the color matching control manager 
512. Ordinarily, such the mode is not being designated. 
However in the case where the colors capable of being 
used on the monitor are previously restricted due to us- 
er's desire, such the color palette control mode 511 is 
designated. 

A printer selector 51 5 selects only one printer to be 
used in the system, from among a plurality of printer driv- 
ers in a printer driver group 519. Simultaneously, the 
printer selector 515 supplies selection information to a 
print control manager 517. A profile manager 518 can 
derive the corresponding profile in a profile information 
group 520, by referring to the selection information in 
the printer control manager 517. 

In such the profile, information representing the 
color reproduction gamut of each printer has been 
stored or described. 

Only in the case where the color palette control 
mode has been designated, tne color matching control 
manager 512 performs inquiry to the profile manager 
518 and then notifies a color palette creator 513 of the 
information concerning a color palette to be used. Thus, 
a practical color palette table 51 4 which is composed of 
the colors within the color reproduction gamut of the 
printer is formed or updated 

In this case, an application program A convention- 
ally used does not have any means for communicating 
with the color palette table 5 1 4. whereby the application 
program A can use only a function which is supported 
by an API provided in the system. On the other hand, in 
a newly-designed application program B ; the colors 
which can not be reproduced by the color printer can be 
previously restricted by using the color palette table 51 4. 

In the case where the color palette control mode is 
not being designated, the color palette creator 51 3 does 
not operate. Therefore, as in the past, the color image 
is generated by using the color palette table which has 
been set and stored. The updating and forming of the 
color palette table to be used in such the case is sup- 
ported or controlled by a unit 530. Therefore, both the 
application programs B and A can use such the palette 
table. 

(Fourth Embodiment) 

In the foregoing third embodiment, it has been pro- 
vided the structure in which the system printer is first 
selected by the printer selector, the printer profile is then 
selected on the basis of such the selected system print- 
er after then the color palette data is generated on the 
basis of such the selected printer profile : and the ob- 
tained color palette data is provided in the client pro- 
gram. That is, by such the structure, it has been provided 
in the fourth embodiment the function for previously sup- 



pressing as much as possible the color which can not 
be reproduced by the printer. On the other hand, the 
fourth embodiment shows the same system as to an OS 
(operating system) having the structure in which a color 
s palette is managed or controlled on a system side. 

As shown in Fig. 1 3, in a case where a color palette 
control mode 611 has been designated on an Ul which 
is set on the system side, such information is sent to a 
color matching control manager 612. Ordinarily, such 
10 the mode is not being designated. However, in the case 
where the cobrs capable of being managed on a mon- 
itor are previously restricted due to user's desire, such 
the color palette control mode 611 is designated. 

A printer selector 61 9 selects only one printer to be 
is used in the system , from among a plurality of printer driv- 
ers in a printer driver group 620. Simultaneously, the 
printer selector 619 supplies selection information to a 
print control manager 618. A profile manager 617 can 
derive a corresponding profile in a profile information 
2d group 621, by referring to the selection information in 
the printer control manager 61 8. Only in the case where 
the color palette control mode 611 has been designated, 
the color matching control manager 612 performs in- 
quiry to the profile manager 61 7 and then notifies a color 
25 palette creator 613 of information concerning the color 
palette to be used, whereby a system color palette table 
630 is formed or updated. 

In the fourth embodiment, the colors which can not 
be reproduced by the color printer can be previously re- 
30 stricted in application programs B and A (both client pro- 
grams) which utilize the system color palette. 

Although the present invention has been described 
above with respect to the preferred embodiments, the 
invention is not limited to the construction or structure 
35 of the above embodiments but many modifications and 
variations are possible within the spirit and scope of the 
appended claims of the invention. 

40 Claims 

1. An image processing method for generating a color 
image by using a color palette table, comprising the 
steps of: 

45 

restricting colors capable of being registered in 
the palette table, on the basis of gamut data of 
an image output means for outputting the color 
image; 

so forming the color palette table on the basis of 

color restriction obtained in said restriction 
step; and 

generating the color image by using the colors 
registered in the color paiette table. 



ss 

2. A method according to Claim 1 , further comprising 
a mode of not restricting the colors capable of being 
registered in the color palette table, and 
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wherein either one of a mode of restricting the 
colors capable of being registered in the color pal- 
ette table and the mode of not restricting the colors 
capable ol being registered in the color palette table 
is set on the basis of manual instruction. 

3. A method according to claim 2. further comprising 
the step of performing a color matching process on 
the color image generated in said generation step, 
said color matching process step including a plural- 
ity of color matching modes, and 

wherein said color matching process step is 
interlocked with the mode which has been set on 
the basis of the manual instruction. 

4. A method according to Claim 1 further comprising 
the steps of: 

setting a kind of the image output means; and 
reading profile data corresponding to the kind 
of the image output means which has been set 
in said setting step, 

wherein the profile data includes the gamut da- 
ta. 

5. A method according to Claim 4. wherein, in said set- 
ting step, the kind of the image output means is set 
on the basis of system printer information. 

6. A method according to Claim 4. wherein, in said set- 
ting step, the kind of the image output means is set 
on the basis of manual instruction by a user. 

7. An image processing method comprising: 

an input step of causing an image formation 
means to form a target image on the basis of 
target data, and inputting image data obtained 
by reading the target image with an image read 
means; 

a correction step of correcting the target data 
belonging to an immediate range of a predeter- 
mined hue such that its saturation is raised and 
its hue is rotated, so as to generate the correct- 
ed target data; and 

a color process parameter generation step of 
generating a color process parameter on the 
basis of the image data and the corrected target 
data. 

8. A method according to Claim 7, wherein it is per- 
formed for the input image data a matching process 
for matching a color of the image formed on a re- 
cording medium by the image formation means with 
a color of a displayed image, by using the color 
process parameter generated in said color process 
parameter generation step. 



9. A method according to Claim 8, wherein, in the 
matching process, color image data is mapped into 
a color reproduction gamut of the image formation 
means, in giving priority to saturation. 

5 

10. An image processing apparatus for generating a 
color image by using a color palette table, compris- 
ing: 

10 restriction means for restricting colors capable 

of being registered in the palette table, on the 
basis of gamut data of image output means for 
outputting the color image: 
color palette table formation means for forming 
is the color palette table on the basis of color re- 

striction by said restriction means: and 
color image generation means for generating 
the color image by using the colors registered 
in the color palette table. 

20 

11. An image processing apparatus comprising: 

input means for causing image formation 
means to form a target image on the basis of 
25 target data, and inputting image data obtained 

by reading the target image with image read 
means; 

correction means for correcting the target data 
belonging to an immediate range of a predeter- 
30 mined hue such that its saturation is raised and 

its hue is rotated, so as to generate the correct- 
ed target data: and 

color process parameter generation means for 
generating a color process parameter on the 
35 basis of the image data and the corrected target 

data. 

12. A recording medium for recording therein a program 
concerning an image processing method for gener- 
ic ating a color image by using a color palette table, 

the method comprising the steps of: 

restricting colors capable of being registered in 
the palette table, on the basis of gamut data of 
45 an image output means for outputting the color 

image; 

forming the color palette table on the basis of 
color restriction obtained in said restriction 
step; and 

so generating the color image by using the colors 

registered in the color palette table. 

1 3. A recording medium for recording therein a program 
concerning an image processing method, the meth- 

55 od comprising: 

an input step of causing an image formation 
means to form a target image on the basis of 
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target data, and inputting image data obtained 
by reading the target image with an image read 
means: 

a correction step of correcting the target data 
belonging to an immediate range of a predeter- s 
mined hue such that its saturation is raised and 
its hue is rotated, so as to generate the correct- 
ed target data; and 

a color process parameter generation step of 
generating a color process parameter on the io 
basis of the image data and the corrected target 
data. 
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(54) Image process apparatus and method 

(57) There is provided an image processing method 
for generating a color image by using a color palette ta- 
ble, comprising the steps of a restriction step of restrict- 
ing colors capable of being registered in the palette ta- 
ble, on the basis of gamut data of an image output 
means for outputting the color image, a formation step 



of forming the color palette table on the basis of color 
restriction obtained in the restriction step, and a gener- 
ation step of generating the color image by using the 
colors registered in the color palette table, whereby ex- 
cellent color matching between the color on a monitor 
and a color on a printer can be obtained. 
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